A tropical and a temperate grass (S. splendida and L. perenne cv. Kangaroo Valley respectively) were cut at a young stage of regrowth and fed to sheep in pens. Although the fresh plants were chemically very similar, the apparent digestibility of the S. splendida (61'4%) was much lower than that of the ryegrass (76'1 %). Analyses of the faeces showed that the hemicellulose and cellulose in each grass were digested to a similar extent, but between species, the cell-wall polysaccharides of ryegrass were digested to a much greater extent than those of S. splendida (c. 79 and 49% respectively). Notable differences between the grasses were the hemicellulose A content of the faeces from sheep fed S. splendida, which was greater than that present in the fresh plant material, and the ryegrass hemicellulose B, which had a much higher arabinose content than that of S. splendida. Glucose and galactose, which were present in the fresh plant hemicelluloses, were absent in the faeces. The differences in apparent digestibility between the two grasses could not be explained in terms of their cell-wall polysaccharide content, but resulted from differential digestion of both the hemicellulose and cellulose of each species.
Introduction
Cell-wall polysaccharides comprise a major proportion of the dry matter of plants and hence their utilization by the grazing animal is a major source of energy. Studies on the digestion of cell-wall carbohydrates have been reported for the legumes red clover (Bailey and Macrae 1970) and Townsville stylo (Dekker et al. 1972) and for the grasses cocksfoot (Jarrige and Minson 1964; Jones and Bailey 1972) and ryegrass (Jarrige and Minson 1964; . The in vivo digestibility of cell-wall polysaccharides oftropical grasses have not been studied in detail although Minson (1971) used neutral and acid detergent to fractionate cell-wall material from six varieties of Panicum. Minson and McLeod (1970) reviewed the available data and found temperate grasses were on average 13 % more digestible than tropical grasses but the reason for this difference has not been established. To study the possible role of structural carbohydrates in this difference, one temperate and one tropical grass were cut when the levels of structural carbohydrates were similar. The plant material was fed to sheep in pens, and both the initial fodder and the corresponding faeces werE; analysed for cell-wall components.
Experimental
Pure stands of Setaria splendida and Lolium perenne cv. Kangaroo Valley were grown at the Cooper Laboratory, Lawes (90 km W. of Brisbane), in paddocks 2000 m 2 • The grasses were cut to 5 cm and the grass discarded. Urea was applied at the rate of 168. kg(ha and the plots irrigated to ensure rapid growth. The grasses were cut again after 2 weeks (S. splendida) or 3 weeks (ryegrass). S. splendida was sampled on 28 March 1968 and the ryegrass on 10 September 1968. At the time of cutting, a minimum of 50 samples were collected from each paddock and bulked for chemical analysis. The remaining grass in each plot was dried in a batch drier with an inlet temperature of 100°C and its digestibility by sheep determined (Minson 1971) . Pasture samples were immediately frozen in dry ice and then freeze-dried and ground to pass a I-mm sieve. Plant holocellulose was prepared at room temperature after sequential extractions with ethanol, water, and ammonium oxalate, by the method given by Wise et al. (1946) . Hemicellulose was extracted with 10% KOH. Hemicellulose A was precipitated by neutralization of the alkali extract with acetic acid, and hemicellulose B was removed by addition of 3 volumes of ethanol. Each precipitate was allowed to settle overnight at 2°C before being centrifuged for 20 min at 3500 r.p.m. The carbohydrate contents of the 10% KOH extract (solution 1), the supernatant solution from hemicullulose A (solution 2), and the supernatant solution from hemicellulose B (solution 3) were determined by the method of Dubois et al. (1956) using the major component, D-xylose, as the standard reference sugar. The difference in carbohydrate levels between solutions 1 and 2 was defined as hemicellulose A, and that between solutions 2 and 3 as hemicellulose B. The small amount of carbohydrate remaining in solution 3 was defined as hemicellulose C. Monosaccharide constituents of hemicellulose B were determined after hydrolysis in 1 N H 2 S0 4 in sealed tubes at 118°C for 1 hr, and paper chromatographic separation (solvent system: ethyl acetate-pyridine-water, 8 : 2 : 1 v(v).
Of the sugars present, only xylose showed a small loss under these conditions and this was corrected accordingly. Cellulose was determined by weighing the washed, dried residue from the alkali treatment. No correction was made for any residual lignin. Faeces holocellulose was prepared in a similar way to the plant material except pretreatment involved only ether and boiling water. Lignin was determined as described by Adams (1965) . All samples were analysed in duplicate.
Results and Discussion
The aim of this work was to provide a temperate and a tropical grass with identical levels of structural carbohydrates. This aim was not quite realized since the level of cellulose was slightly lower in S. splendida (Table 1) . Nevertheless, there is an overall quantitative similarity between the cell-wall carbohydrates of the two species. Despite this, a large difference in their in vivo digestibility was obtained. This difference was caused by the low digestibility of each of the structural components of S. splendida (Table 1 ). The levels of digestion found with the structural carbohydrates of S. splendida were similar to those reported by Dekker et al. (1972) for Townsville stylo, while the levels found in the ryegrass were similar to those published by Jarrige a'nd Minson (1964) and . Calculation of the apparent digestibility of the water-soluble cell contents of S. splendida and ryegrass, using the data in Table 1 , gives the rather low values of 75 and 82 % respectively. This is probably due to the endogenous excretion, inherent in faeces, which tends to decrease the apparent cell content digestion values and enhance those of fibre digestion. The fractionation of hemicellulose into the A and B components is not considered to be sharp (Gaillard 1965 ) and other studies have been reported on other fractionation procedures (Blake et al. 1971; Blake and Richards 1971) . However, it was found that the method employed here was simple and reproducible. The fresh plants of both species had very similar total hemicellulose contents and in addition the hemicellulose components A, B, and C, based on solubility differences, were in similar relative proportions for each grass (Table 1 ). Significant interspecies differences appeared when the hemicellulose in the faeces was analysed by the same procedures (see following tabulation):
Faeces from sheep fed S. splendida had more carbohydrate with the solubility characteristics of hemicellulose A than was present in the original plant material, and hence this component had an apparent negative digestibility. Hemicellulose C was apparently unchanged. All hemicellulose components in ryegrass seemed to be digested to a much greater extent than those in S. splendida. A major difference between the hemicellulose A and B components is the low arabinose content of the former (Gaillard 1965) , which is considered to lower the solubility of the polysaccharide. The significance of the hemicellulose A component in this work is not clear, but may reflect species differences in the resistance of the major hemicellulose molecules to the digestive rumen organisms. Previous studies on the hemicellulose of S. anceps (Cheetham and McIlroy 1969) indicated a backbone of D-xylopyranose residues to which were attached L-arabinofuranose and D-glucuronic acid residues as side-chains, similar to that found in temperate species of Gramineae. It is thus feasible that during digestion, partial removal of arabinose (and uronic acid) side-chains from some of the polysaccharides in the mixture which constitute hemicellulose B could produce intermediary structures having the solubility characteristics of hemicellulose A. Hemicellulose C is a minor component of doubtful significance in this work. The glucose content of hemicellulose B found here is slightly higher for ryegrass than that reported elsewhere, and probably occurs as a neutral glucan (Gaillard 1965) . A small galactose content was also found in the hemicellulose B components of each grass. This sugar has previously been found to occur in the side-chains of the hemicellulose molecules (Buchala et al. 1972) . The total digestion of these sugars found here (see following tabulation; values given are relative percentages) is consistent with these findings. The lower digestibility of S. splendida therefore could not be accounted for by the level of structural carbohydrates in the original plant material as determined by chemical methods. The only major difference between the hemicelluloses of each grass appeared to be the higher arabinose content in ryegrass. The observed digestibility differences must therefore have been due to some gross structural effect. This could be either a denser fibre structure preventing the penetration by the rumen bacteria or possibly a simple protection of the structural carbohydrates by the indigestible lignin (Overend 1961; Waite et al. 1964) . The percentage of lignin was certainly higher in S. splendida and may therefore have accounted for some of these differences. However, the possible effect of some other structural mechanism cannot be ignored and warrants further study.
